background. The rate of influenza vaccination among healthcare workers (HCWs) is low, despite a good rationale and strong recommendations for vaccination from many health organizations.
According to reports from the Centers for Disease Control and Prevention, each year in the United States, more than 200,000 people are hospitalized for influenza illness, and each year in the United States, more than 36,000 people die of influenza, 1,2 a mortality rate similar to that of people with breast cancer. 3, 4 Fortunately, a safe vaccine exists that is 70%-90% effective in preventing influenza illness in healthy adults less than 65 years of age. [5] [6] [7] [8] Unfortunately, the vaccine is not as effective for people 65 years of age or older, for those who are immunocompromised, or for those with certain chronic medical conditions. 8, 9 Thus, although these types of people are the most likely to be hospitalized, they remain the most vulnerable to influenza illness, despite having received the vaccine. 10, 11 For many years, the Centers for Disease Control and Prevention, along with many other health organizations, has recommended influenza vaccination of healthcare workers (HCWs). 8, [12] [13] [14] Despite this recommendation, most HCWs have refrained from being vaccinated, with vaccination rates nationally at approximately 44%. 8 Multiple efforts to increase these rates at individual medical centers, by use of a variety of techniques, have been only modestly successful. 15 Not surprisingly, HCWs have been involved in the spread of influenza in multiple healthcare settings. [16] [17] [18] [19] Studies have demonstrated that vaccination of HCWs not only prevents illness among the HCWs themselves but also prevents morbidity and mortality from influenza among their patients. [20] [21] [22] [23] [24] One option for increasing vaccination rates among HCWs is to make vaccination mandatory, and a few health organizations have recently adopted a mandatory influenza vaccination policy for their HCWs. 25, 26 BJC HealthCare in St Louis, Missouri, recently implemented such a policy and was able to achieve a 98.4% vaccination rate in the first year after implementation. 27 In addition, the New York State Health Department adopted a regulation in August 2009 requiring influenza vaccination of all HCWs with direct patient contact, 28 although it was later rescinded. In 2004, Virginia Mason Medical Center in Seattle, Washington, was the first to make annual influenza vaccination a "fitness-for-duty" requirement of every employee of the medical center. Because of the vaccine shortage that year, the requirement did not go into effect until the 2005-2006 influenza season. Since that time, vaccination rates at the medical center have been consistently high (ie, 97.5% or more). We describe our application of this requirement, our ability to sustain high vaccination rates for several years, and the costs and obstacles associated with this effort.
methods

Setting
Virginia Mason Medical Center in Seattle, Washington, is a tertiary care, multispecialty medical center that includes a 336-bed hospital, adjoining outpatient clinics, 7 regional clinics, and a research center, that provides residency teaching programs, and that employs approximately 400 physicians and a total of approximately 5,000 HCWs.
Multidisciplinary Task Force
The recommendation to require influenza vaccination of HCWs was the result of a workshop that was held to increase influenza vaccination rates at the medical center. It was subsequently approved by the board of trustees. There was strong support from the chief executive officer (CEO) and the president of Virginia Mason Medical Center. A multidisciplinary task force was assembled to lead the influenza vaccination campaign during the first year of implementation. This task force consisted of representatives from the departments of employee health, infectious diseases, human resources, communications, and education and from infection control, clinic management, inpatient nursing, the legal department, the pharmacy, and the call center. A senior vice president of the medical center and a deputy chief of medicine were sponsors of the work and active participants in the task force.
Campaign
In the spring of 2005, multiple focus groups of staff and managers were created to gather data on the barriers, educational deficits, and preferences in receiving information with regard to vaccinations. The campaign was organized around the information gathered during these focus-group sessions. The campaign began that summer and included an informational Web site with links to outside sources of information (eg, from the Centers for Disease Control and Prevention); an online learning module; meetings with staff and leadership to answer questions; grand rounds speakers; trained advocates, or "champions," of influenza vaccination; and one-on-one meetings with concerned staff. These champions included the president and CEO of the medical center.
The different ways in which the staff were engaged included organization-wide "fun" flu quizzes with prizes; a name-thecampaign contest; a vaccination kickoff party with food, games, and members of the local professional football team attending; and an influenza video created by staff members with personal stories. In subsequent years, during the annual fall kickoff party, approximately 20% of employees were vaccinated.
Requirement of Influenza Vaccination
All employees of the medical center are required to receive the influenza vaccine. In addition, other people working at the medical center, such as students, vendors, volunteers, contractors, and outside physicians, are required to be vaccinated. 
Vaccine Delivery
Multiple delivery methods have been used, including peer vaccinators in the clinics and in the hospital, a flu cart available at all times for use by hospital staff, and a mobile flu cart that roams the hospital and the clinics and is staffed by members of employee health. Employee health has extended hours of operation. A drive-through vaccination station was created that enables easier access for both patients and employees, and free coffee is provided, yielding the opportunity for a "double shot." Employees also may receive the influenza vaccine elsewhere; if so, they are required to bring in documentation, and they will be reimbursed the cost.
Influenza Vaccine
Multiple types of influenza vaccine are available for staff. Thimerosal-preserved injectable killed virus vaccine, thimerosal-free injectable vaccine, and live, attenuated nasal vaccine are all offered, as available and appropriate. For those employees with a fear of needles, the nasal vaccine provides a useful option.
Vaccine Allergy
Allergic reactions to influenza vaccine are extremely rare, and even people with documented egg allergy are usually able to tolerate vaccination. 29, 30 HCWs with a history of egg allergy or vaccine allergy are offered skin tests 29 and vaccination in the allergy laboratory at no cost to the employee.
Accommodations
HCWs can apply for an accommodation for medical or religious reasons. A standardized form is used; supporting documentation from a medical provider or a religious leader is not required but could be submitted. Requests are reviewed by an employee health nurse, a human resources leader, and/ or a physician. If an accommodation request is denied, the HCW can request a meeting with members of the influenza vaccination group to discuss this further. HCWs who are granted an accommodation are required to wear a surgical mask while at work during the entire influenza season. Written guidelines for wearing a mask are provided, and an agreement to wear a mask is signed by the HCW and his or her manager. Table 1 . In addition to our employees, we vaccinate approximately 1,300 additional people each year, including students, contractors, volunteers, vendors, and outside physicians working at our medical center. Our vaccination process has become more efficient, such that, at the 2008 kickoff party, 1,010 employees were vaccinated during a 3-hour period.
During the first year of the requirement of influenza vaccination, 31 HCWs were granted an accommodation for medical or religious reasons. That number has remained stable during subsequent years of our study (Table 1 ). In the first year of the requirement (the 2005-2006 influenza season), 7 HCWs reported a history of egg allergy or a reaction to the vaccine and underwent skin testing. Results were positive for 2 of the 7 HCWs, and 1 of these 2 HCWs received the vaccine with no reaction. The other HCW with the positive skin test result elected not to receive vaccine and was granted an accommodation. In the subsequent years of our study, 1-2 HCWs per year were tested, and all have received the vaccine without significant adverse reactions.
The only unionized employees at Virginia Mason Medical Center are the inpatient nurses. When the fitness-for-duty policy was adopted, the Washington State Nurses Association (WSNA) filed a grievance on behalf of the unionized nurses, claiming that any new requirement for those nurses had to be negotiated as part of their collective bargaining agreement. An arbitrator found in their favor, and that decision was upheld on appeal. As a result, inpatient nurses who belong to the union are not required to be vaccinated. Despite the aforementioned decision, 515 (85.9%) of the 599 unionized inpatient nurses at our medical center elected to be vaccinated in [2005] [2006] , and that proportion increased to 595 (95.8%) of 621 unionized inpatient nurses in 2009-2010 ( Table 1 ). The WSNA also filed an unfair labor practice charge regarding the requirement that nonvaccinated HCWs wear masks during the influenza season. An administrative law judge ruled that it was permissible to require unionized HCWs to wear a mask as part of an infection control policy. This ruling is currently pending appeal at the National Labor Relations Board.
A small number of HCWs refused to be vaccinated. A significant amount of human and financial resources are required for this effort, including employee time and cost of vaccine and supplies. During the first 2 years of our study, a core planning group of approximately 12 people (administrators, nurses, and physicians) met weekly for several months before and during the influenza season. Vaccinating A dedicated effort to evaluate outcomes was unfortunately beyond the scope of this work. We did examine overall employee sick leave time during the months of January and , determined P p .43 by use of the 2-tailed t test). However, there was considerable variability from year to year. A large number of factors potentially affect sick leave, and we cannot say for certain whether there was a change due to influenza vaccination alone.
discussion
Patients experience unintended and preventable harm every day while receiving medical care in the United States. 31 Nosocomial transmission of influenza, with resultant illness and even mortality, is just one of the potential harms. 10, 11, [16] [17] [18] [19] Like hand washing, influenza vaccination is something patients assume that HCWs do routinely. In fact, only approximately 44% of HCWs get vaccinated annually. 8 Multiple reasons exist for HCW resistance to influenza vaccination, including cost, inconvenience, and fear of needles. 13, 32 Some of the more common bits of misinformation associated with influenza vaccine include (1) a belief that one can get influenza from the vaccine, (2) an assumption that "flu" is a mild illness, and (3) a fear of adverse effects associated with the vaccine. 13 Educational efforts-which explain that the injectable vaccine contains a killed virus and therefore cannot cause influenza, that illness due to influenza may be severe and even fatal, and that adverse effects due to the vaccine are typically mild and (other than a sore arm) are no different than those seen with placebo 33, 34 -are useful but still have not led to a dramatic increase in vaccination rates. 35 Advocates of influenza vaccination of HCWs typically have used a multipronged approach: educational efforts, easy access to vaccine using mobile carts, 36 and promotions such as prizes for participating. Before 2005, this was the multipronged approach used at Virginia Mason Medical Center, and despite the extensive effort expended, our vaccination rate was only approximately 50%. Although this approach has been used for decades, most healthcare institutions have not had much greater success than we did 15 ; occasionally, they have reached a 70%-80% vaccination rate. [37] [38] [39] Another approach that has been promoted more recently involves a "requirement" for influenza vaccination, while allowing HCWs to refuse to receive it by signing a declination statement. This approach is patterned after an approach that was used to increase hepatitis B vaccination rate among HCWs and is intended to ensure that HCWs receive appropriate information regarding the benefits and rationale for vaccination. 40 Unfortunately, the addition of declination statements has only slightly increased influenza vaccination rates among HCWs 40, 41 while adding additional administrative burden, although one medical center recently reported an 88% vaccination rate using this approach. 42 To our knowledge, Virginia Mason Medical Center was the first medical center to institute a mandatory influenza vaccination policy for all employees, and we have demonstrated our ability to sustain this practice by maintaining vaccination rates of more than 98% over several years. Note that, if one includes HCWs who wore masks because of an accommodation or because they were a member of WSNA, compliance with this policy did approach 100%. One of the key requirements for the success of such a program is to have strong support from the leadership of the healthcare institution. Many objections to implementation of the program were raised, and without a strong endorsement from the CEO, president, and governing board, it is unlikely that the program would have been successful. Extensive communication is also required, and the use of multiple staff focus groups in plan-ning the influenza vaccination campaign the first year helped to ensure that needed information was available to staff in a variety of different ways.
Another key requirement for such a program is an infrastructure that enables delivery of a large quantity of vaccine and the ability to track employees to ensure compliance. Considering the other requirements for an employee health program at present, we believe that it is likely that most healthcare institutions would be able to adapt their current practices, with the major need being that of additional work hours for vaccinating and tracking employees.
During our planning, the question arose as to whether the requirement should be limited just to HCWs with direct patient contact. Our decision to extend it to all HCWs greatly simplified tracking, and it eliminated the often difficult question of what constitutes direct patient contact. This decision also provided a sense of fairness among HCWs.
Many objections have been raised to mandatory influenza vaccination of HCWs. 43, 44 It has been said that the penalty of unemployment for noncompliance would be coercion and would have a detrimental effect on employee-employer interactions, resulting in the loss of many HCWs. However, only 7 (0.15%) of 4,703 HCWs left during the first year of the requirement, including those who were terminated and those who cited the influenza vaccination requirement as the reason for their leaving. At BJC HealthCare, a similar percentage of employees (0.03%) were terminated as a result of this requirement. 27 Over the course of the last 4 influenza seasons, only 2 additional HCWs have left Virginia Mason Medical Center as a result of this requirement. Employee satisfaction, as judged by an annual external survey, has actually improved in recent years, and many HCWs say that they are proud to belong to a healthcare organization that puts patient safety first. Since the institution of mandatory influenza vaccination of HCWs, our annual "Culture of Safety" survey has shown consistent improvement with regard to response rate and overall grade for patient safety. In 2009, there was a 81% response rate of staff, and staff ratings of very good or excellent on the overall grade for patient safety were at 80%.
At Virginia Mason Medical Center, influenza vaccination has become just one of several fitness-for-duty requirements. Many of these have been in place nationally for years and have not raised much controversy. For example, skin testing for latent tuberculosis is analogous to influenza vaccination in many ways: both are typically required annually, involve administration of a biological agent with relatively few adverse effects, and are used for the benefit of the HCWs and their patients. 45 Yet no major objections arise from tuberculosis skin testing.
Others have questioned the need to increase influenza vaccination rates among HCWs, claiming that HCWs should simply avoid patient contact when ill. Unfortunately, although HCWs say that they will stay home when sick, in reality, many HCWs routinely come to work with symptoms of influenza-like illness. 32, 46, 47 In addition, people may shed influenza virus during the 24 hours before the onset of clinical illness 48 or in the absence of clinical symptoms, 49 which enables HCWs to transmit the virus to their patients, even when the HCWs feel well. A variety of ethical issues are involved in a mandatory program such as this. In sum, one attempts to balance the benefits that accrue to patient safety against the loss of the individual's right to choose. [50] [51] [52] During the planning process for our program, the ethics committee was involved, and we enlisted the help of outside ethicists as well. Overall, it was felt that the importance of protecting our patients was paramount.
However, a mandatory program needs to be flexible enough so that valid reasons for avoiding vaccine use can be accommodated. We include both medical and religious reasons as part of this process. For example, our HCWs have had their accommodation requests approved if they had a prior history of Guillain-Barré syndrome, even though the connection between that and influenza vaccine is controversial. 8, 53, 54 We require nonvaccinated HCWs, whether because of an accommodation or the union dispute, to wear a mask during influenza season. However, opponents of this accommodation have argued that there was little evidence to support this practice for reducing transmission of influenza, and they have claimed that its primary effect was punitive. Masks clearly reduce cough-related effluence, 55 and studies have demonstrated that the use of surgical masks can reduce the transmission of influenza, [56] [57] [58] [59] [60] reinforcing the validity of this approach. Note that our use of masks in this situation is an attempt to reduce transmission from an infected HCW to a patient, not an attempt to prevent influenza transmission from an infected patient to an HCW, which has engendered much controversy recently with the 2009 H1N1 pandemic. 61, 62 The major cost associated with this effort involves the acquisition and administration of vaccine. The large amount of time necessary for planning and coordination decreased significantly after the first 2 years of our study. After that, HCWs were familiar with the requirement, and new employees are presented with the requirement at the time of hiring. Thus, influenza vaccination has become routine and is integrated into our culture of safety. Also, vaccinating HCWs is likely to be cost-effective when the benefits of reducing both HCW absenteeism and the spread of infection to their patients are taken into account. 6, 46, 63, 64 When considering implementation of this type of program, it is important to consider the resistance that may be encountered by unions and the resulting litigation. The costs related to this litigation may be considerable. Although all unions are clearly not the same, it is interesting to note that unions in New York 65 and Iowa 66 also filed suit to block implementation of mandatory influenza vaccination requirements at healthcare institutions in those 2 states. We would hope that such actions are not an inevitable response to these programs. Early communication with union members may be beneficial.
There are several potential benefits to such a program. Influenza vaccination provides protection to the HCWs themselves and to their families, may reduce absenteeism and thus enable better staffing during influenza season, and improves patient safety. An emphasis on all of these aspects was an important part of our educational campaign. Another benefit of this program is that it has provided us with experience in vaccinating a large number of employees in an efficient manner. This may prove particularly advantageous when a similar need arises with a different vaccine or for the distribution of supplies in the setting of a large-scale disaster.
There are several limitations to our study. We did not systematically look for influenza in either HCWs or hospitalized patients, and thus we cannot show that increasing the vaccination rate among HCWs had any significant effect on influenza-related illness in these populations. However, prior studies have demonstrated such a benefit in reducing illness and mortality in patients after the vaccination of HCWs. [20] [21] [22] [23] [24] Also, the reduction in HCW absenteeism that we found, although not significant, is similar to that seen in prior trials. 6, 7, 46, 67 Our program was implemented at a single tertiary care medical center, so it may not be completely generalizable to other settings. And unlike at BJC HealthCare, 27 we did require that all people working at the medical center, including outside physicians, be vaccinated. Nevertheless, the basic principles, the requirements for such a program, and the potential pitfalls are likely to be similar elsewhere.
In the future, it is possible that the rates of influenza vaccination among HCWs at a given healthcare institution will be publicly available. If so, consumer-based demand may also be a driver for increasing vaccination rates. After all, if you had a choice of where to receive your health care, would you rather go to a place where your caregivers had been vaccinated or to a place where they had not?
In summary, we developed and implemented a mandatory influenza vaccination program for all of our employees, and we have been able to maintain vaccination rates of 98% or more for several years. This program provides benefits to the HCWs themselves, potentially to the healthcare institution, and, most importantly, to our patients. Although this program originally required a significant investment in planning and coordination, it is now integrated into the routine workings of our institution. Other mandatory influenza vaccination programs patterned after this program are being implemented elsewhere, and we hope that this becomes the standard practice throughout the medical community.
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